The role of postlesion seizures and spreading depression in the upregulation of glial fibrillary acidic protein mRNA after entorhinal cortex lesions.
Unilateral lesions of the entorhinal cortex have been shown to lead to dramatic increases in GFAP mRNA levels in denervated zones in the hippocampus and dentate gyrus and sometimes (but not always) in nondenervated zones in the contralateral hippocampus and dentate gyrus. The variable distribution of the increases in GFAP mRNA expression suggests that the events which trigger changes in GFAP mRNA levels occur to a variable extent in individual animals. The companion paper characterizes two candidate triggering events: spreading depression (SD) that occurs to a variable extent at the time of the lesion and recurrent seizures that occur during the early postlesion interval. The goal of the present study was to evaluate whether individual differences in the extent or spatial distribution of lesion-induced increases in GFAP mRNA are related to the occurrence of either SD or seizures. We quantified the increases in GFAP mRNA levels in individual animals that had been monitored physiologically to define the incidence of SD and postlesion seizures. The results revealed that the quantitative extent of the increases in GFAP mRNA in denervated zones and was not related to either SD or postlesion seizures. The increases in GFAP mRNA in nondenervated zones also were not related to episodes of spreading depression that occurred at the time of lesion production but were related to the spontaneous seizures that developed during the first 24 h postlesion after the animals had recovered from the surgical anesthesia. Taken together, these data indicate that physiological events that occur during the early postlesion interval can play an important role in determining the pattern and extent of altered cellular gene expression in response to an injury.